Differential gene expression profile in Pseudomonas putida NBRIC19-treated wheat (Triticum aestivum) plants subjected to biotic stress of Parthenium hysterophorus.
The inoculation of Pseudomonas putida NBRIC19 protected wheat plant from phytotoxic effect of Parthenium hysterophorus (Parthenium) and enhanced root length, shoot length, dry weight, spike length and chlorophyll content. With the aim to screen for genes differentially expressed in P. putida NBRIC19-inoculated wheat grown along with Parthenium (WPT), the suppression subtractive hybridization (SSH) methodology was employed. The SSH analysis was performed with WPC (uninoculated wheat grown along with Parthenium) as driver and WPT as tester. The cDNA library, enriched with differentially expressed ESTs (expressed sequence tags), were constructed from WPT. Following an initial screen of 165 ESTs in our library, 32 ESTs were identified, annotated and further validated by semiquantitative RT-PCR. The differentially expressed ESTs were associated with general stress response, defense response, growth and development, metabolic process, photosynthesis, signal transduction, and some other with unknown function. Five ESTs showing downregulation in expression level in response to Parthenium got upregulated due to P. putida NBRIC19 inoculation and further validated by quantitative real time PCR analysis at different time intervals viz. 15, 30, 45 and 90 days. SSH has been implemented for the first time to gain insights into molecular events underlying successful role of P. putida NBRIC19 in providing protection to wheat against Parthenium. The information generated in this study provides new clues to aid the understanding of genes corresponding to differentially expressed ESTs putatively involved in allelopathic interactions. Further characterization and functional analysis of these genes may provide valuable information for future studies of the molecular mechanism by which plants adapt to allelopathic effect of Parthenium.